[5] studied slant submanifolds of Sasakian and Kcontact manifolds. Semi-slant submanifolds were introduced as a generalized version of CR-submanifold. Cabrerizo et al. [4] obtained interesting results for the semi-slant submanifold of Sasakian manifolds. The purpose of the present paper is to study slant and semi-slant submanifolds of a T-manifold.
Introduction
The study of differential geometry of slant submanifolds of a Kaehler manifold was initiated by B. Y. Chen [9] . Later, A. Lotta [10] extended the study of the slant immersions in contact manifolds. N. Papaghiuc [11] introduced the notion of semi-slant submanifold of almost Hermitian manifolds, which is in fact a generalization of CR-submanifold. Cabrerizo et al. [4] extended the idea of semi-slant submanifold to the setting of Sasakian manifold. C. Calin [6] studied CR-submanifold of a T-manifold. To extend this study it is important to investigate semi-slant submanifolds of a T-manifold.
Preliminaries
Let M be a (2n + s)-dimensional differentiate manifold of class C°° endowed with a (f>-structure of rank 2n. According to Blair [3] , the <p-structure (f> is said to be a complemented frame if there exist structure vector fields £ 2 ,..., and its dual 1-forms 771 The fundamental 2-form F on M is given by
F(X,Y)=g(X,<t>Y).
An almost contact metric manifold M is said to be a K-manifold if the fundamental 2-form is closed and the metric <f >-structure is normal [3] , that is
a= 1 where S^, (X,Y) denotes the Nijenhuis tensor with respect to the tensor field 4>. A K-manifold with dr] a = 0 for each a = 1, • • •, s, is said to be a T-manifold (cf. [2] ). Let V be the Levi-Civita connection with respect to the metric tensor g on a T-manifold (c.f., [2] ) M, then we have
for each X,Y £ TM, where TM denotes the tangent bundle of M. Throughout, M denotes an m-dimensional submanifold isometrically immersed into a (2n + s)-dimensional T-manifold M. The induced metric on M from M is denoted by the same symbol g. The induced connections on the tangent bundle TM and on the normal bundle T^M are denoted by V and V -1 respectively. Further, if h is the second fundamental form of the immersion of M into M, the Gauss and Weingarten formulae are respectively written as 
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where TX (resp. tV) denotes the tangential part of <pX (resp. 4>V) and NX (resp. nV) denotes the normal part of 4>X (resp. (fiV). We thus get an endomorphism T : TXM -> TXM whose square T 2 will be denoted by Q. The tensor fields on M of type (1,1) determined by these endomorphisms will be denoted by same letters T and Q. The covariant derivatives of the tensor fields T, Q and N are defined as 
Slant and semi-slant submanifolds of a T-manifold
A submanifold M of an almost contact metric manifold M is said to be a slant submanifold if for any x E M and X € TXM, such that X ^ (£), the angle between (f>X and TXM is constant. In this case, the constant angle 9 E [0,7r/2] is called the slant angle of M into M. Invariant and anti-invariant submanifolds are the special cases of slant submanifolds with slant angle 9 = 0 and 9 = 7r/2 respectively. A slant submanifold which is neither invariant nor anti-invariant is called a proper slant submanifold. The tangent bundle TM of M in this case is decomposed as
where the orthogonal complementary distribution T> of (£} is known as the slant distribution on M.
A submanifold M of an almost contact metric manifold M is said to be a semi-slant submanifold of M if there exists a pair of orthogonal complementary distributions D\ and D2 on M such that D\ is invariant under <j) i.e., <f)D\ = D\ and the distribution D2 is a slant distribution with slant angle 9 0. The tangent bundle TM of a semi-slant submanifold of an almost contact metric manifold, thus admits the following orthogonal direct decomposition
Therefore, for X G TM, we may write
where P\X G D\ and P2X G D2. That means Pi and P2 are the canonical orthogonal projections on TM. Applying (f> on both sides of equation (3.1) and using (2.7), we get
As D\ is invariant and £>2 is slant, it follows that <t>PiX = TP\X, NP\X = 0 and TP2X G D2.
Also, from (3.2), it is easy to see that TX = <f>P1X + TP2X and NX -NP2X.
Further, the normal bundle of M can be decomposed as
It is easy to check that /x is the invariant sub bundle of T^M. If M is a T-manifold, then by (2.3) (a)
Vx4>Y = J>VXY
for all X, Y G TM. On using equations (2.4), (2.5), (2.7) and (2.8), the above equation takes the form
= TVxY + NVXY -I-th{X, Y) + nh(X, Y).
Comparing the tangential and normal parts and using the formulas (2.9) and (2.11), we obtain 
Semi-slant submanifolds 911
In the setting of almost contact metric manifold M, J. L. Cabrerizo et al. [5] 
a=1
The last two equations in view of formula (2.10) yield
This proves the assertion.
For semi-slant submanifolds of a T-manifold the following lemma plays an important role in working out the integrability conditions of the distributions involved in this setting. The proof is straightforward.
For the invariant distribution, we have 
h(X, <t>Y) -h(<pX, Y) = <¡>[X, Y] + VY4>X -VX<I>Y.
Now, if D\ is integrable, then the vector fields in the right hand side of equation (3.10) are tangential to M whereas the left hand side is a vector field normal to M. That means both sides of equation (3.10) are separately equal to zero. That is,
h(X,4>Y) = h(<f>X,Y).
In particular (3.9) holds.
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Conversely, suppose (3.9) holds, then 
h((f>X,Y) -h{X,<j>Y). E fi.
Now, as M is a T-manifold, we may write
V Y (pX = (¡ÑyX which on applying Gauss formula, becomes
V Y <f>X + h(Y, <¡>X) = + <f>h(X, Y).
For N E /i, the above equation gives
g(h(</>X,Y)-h(X,<l>Y),N) = 0.
That is, 
h{4>X, Y) -h(X, (f>Y) E ND 2 .
The statements (3.11) and (3.12) imply that
h((f>X,Y) = h(X, <pY)
for each X,Y in D\. Thus, by equation (3.10),
<t>[X, Y\ = Vx4>Y -V Y <f>X
which together with equation (2.12) (a) leads to the conclusion that [X, y] E D\ for each X, Y in D\ i.e., D\ is integrable, and the proposition is proved completely.
In view of Lemma 3.2, the condition (3.9) can be extended for the integrability of the distributions D\ © (£) on M. In fact, we have
COROLLARY 3.1. Let M be a semi-slant submanifold of a T-manifold M. Then the distribution D\ © (£) is integrable if and only if Di is integrable.
For the integrability of D2, we have 
g(T[Z,W],X)=g(4>[Z,W],X) = g{Vz<t>w -v w 4 > z , x ) = g(V Z TW -VwTZ + A NZ W -A NW Z, X).
The assertion follows from the above equality. 
Then the distribution D2 © (£) is integrable if and only if D2 is integrable.
The proof follows from Proposition 3.2 on applying Lemma 3.1.
The Nijenhuis tensor S of the tensor T is given by S(X, Y) = T 2 [X, Y] + [TX, TY] -T[TX, Y] -T[X, TY}
for all X, Y in TM. In particular, for X 6 D\ and Z G D2 we may obtain that
S{X, Z) = (VTXT)Z -(VTZT)X + T(VZT)X -T(VXT)Z
which by applying (3.3) gives ( that proves the first statement. The second statement follows immediately on using the equation (3.13).
3.13) S{X, Z) = ANZTX + th(TX, Z) -th{TZ, X) -TANZX.
PROPOSITION 3.3. If the invariant distribution D\ on a semi-slant submanifold M of T-manifold is integrable and its leaves are totally geodesic in M, then
(i) /i(Di,Di) en, (ii) S{Dl,D2)eD2.
PROPOSITION 3.4. If the slant distribution D2 on a semi-slant submanifold M of T-manifold M is integrable and its leaves are totally geodesic in M, then
Proof. By assumption, g(VzW,<f>X) = 0 and g(VzW,e)=0, for each X € Di, Z, W G D2 and a = 1,..., s. On using (2.3)(a) we get
This proves the first statement. The statement (ii) is an immediate consequence of formula (3.13).
Combining the above propositions we obtain NOTE. The above theorem is an extension of Chen's theorem in the setting of CR-submanifolds of a Kaehler manifold (c.f., [8] ).
THEOREM 3.4. If the normal valued 1-forrn N on a semi-slant submanifold M of a T-manifold M is parallel on M, then the distributions D\ and D2 on M are integrable and M is locally a Riemannian product of the leaves of D\ and D2.
Proof. For any U G TM and X G £>1, on using (2.3)(a) (2.4), (2.7) and (2.8), we obtain
VuTX + h(U + TX) = TVuX + NVvX + th(U, X) + nh(U, X).
Comparing the normal parts in the above equation and on making use of the fact that N is parallel on M, the formulae (3.4) and (2.12) (a) yield that VTJX e D\ which proves that D\ and D2 are integrable and M is locally a Riemannian product of the leaves of the distributions D\ and D2. The proof follows on using Proposition 4.1 and the equation (2.12) (6). 
Proof. For any X G D\ and Z G D 2 g(H, NZ) = g(h(X, X),NZ) = g(th(X, X), Z).
Applying equation (3.3) , the right hand side of the above equation becomes g((VxT)X, Z), which is equal to zero as D\ is integrable and its leaves are totally geodesic in M. Now, on using Proposition 4.2, the assertion is proved.
DEFINITION. A submanifold M of an almost contact metric manifold M is said to be totally contact umbilical submanifold if h(X, Y) = g(<pX, 4>Y)H + r¡{Y)h(X, £) + V {X)h(Y, £)
for all X, Y in TM.
If H = 0, then M is called a totally contact geodesic submanifold. In view of equation (2.12) (b), it is straightforward to observe that a totally contact geodesic submanifold of a T-manifold is totally geodesic. 
g(H, NY) = g{h{X, X), NY) = -g(th(X, X),Y).
On applying formula (3.3) and the fact that T is parallel, we get
g(H, NY) = g(A NX X, Y) = g(h(X, Y),NX) = 0.
Thus, the theorem is proved by making use of Corollary 4.2. 
